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FIEID TRIP A
Triassic sedimentary roclcs of central Connecticut;
their petrology, petrography, stratigraphy and structure
General remarks
Stratigraphy,—
follows:

The mapping subdivisions of the Connecticut Triassic are as

Newark group
Portland arkose (Upper or Eastern sandstones)
Meriden formation
Hampden basalt member (Third, Upper, or Posterior lava flow)
Upper sedimentary member (Posterior or Middle shales)
Holyoke basalt member (Second, Middle, or Main lava flow)
Lower sedimentary member (Anterior sandstones and shales)
Talcott basalt member (First, Lower, or Anterior lava flow)
New Haven arkose (Under or Western sandstones).
In addition, there are intrusive masses, mainly sills, of dolerite.
The stratigraphy and sedimentary petrography of the Newark group in central and
southern Connecticut has recently been described by Krynine (1950).
Structure.— In most of the Triassic area the beds strike near north and dip
east at angles near 15 degrees. Hence the oldest rocks crop out to the west, the
youngest to the east. The western boundary is in part an unconformity, in part a
normal fault of no very great throw, probably a few hundred feet. It is described
by Wheeler (1937). The eastern boundary is a normal fault of very great throw, not
less than 16,000 feet and perhaps much more. The presence of fanglomerate in
each of the subdivisions of the Newark group where they approach this fault shows
that it was active during Triassic deposition. Between these two boundaries, the
Triassic rocks of the Hartford-Meriden area are cut by a number of other normal
faults, most or all downthrown to the west and hence repeating the east-dipping beds
at the surface. The largest of these faults passes through Meriden between the
Hanging Hills and Lamentation Mountain; it has a threw of several thousand feet.
West of it, in the Hanging Hills, the Triassic rocks strike nearly east-west and dip
north. Other exceptions to the general rule of east dip are found mainly close to
the eastern boundary fault in southern Connecticut.
Bibliography.— The references cited in this guide are:
Digman, Ralph, 1950, An exposure of the Triassic eastern border fault in Connecticut:
Am. Jour. Sci., v. 248, p. 37-45.
Krynine, P. D., 1950, Petrology, stratigraphy, and origin of the Triassic sedimentary
rocks of Connecticut: Connecticut Geol. Nat. History Survey Bull. 73.
Wheeler, Girard, 1937, The west wall of the Now England Triassic lowland:
Connecticut C-eol. Nat, History Survoy Bull. 58.
Itinerary
0.0

Summit Street, Hartford, just wost of Geology Building of Trinity College
(Hartford South quadranglo).
Froceod south on Summit Street, which follows summit of ridge underlain by
3rd (Hampton) lava flow in Meriden formation.

0.3

Gate of Trinity Campus. TURN RIGHT on New Britain Avenue, U. S. Highway 6.
(We follow Highway 6 for 14 miles.)

0.4

Road drops down scarp face of ridge undorlain by 3rd flow.

1.1

Intersection with White St.

BEAR RIGHT on New Britain Avenue.

1.3 - 1.4 Outcrop of 2nd (Holyoke) lava flow on left. This outcrop belt of
the 2nd flow is cut off here by a diagonal fault (the same fault that
cuts off the 3rd flow north of the Trinity Campus). Beyond the fault
we are over the Portland formation, above the 3rd flow.
1.9

Enter town of 'Test Hartford.

2.4

Underpass beneath main Connecticut Valley line of New Haven Railroad.

3.5

Ridge underlain by 3rd lava flow.

3.9

Enter New Britain quadrangle.

4.4

Outcrop of 3rd lava flow, repeated by faulting.

4.4 - 4.5
4.6

Traffic circle.

Take FIRST RIGHT on Colt Highway, following D. S. 6.

Enter town of Farmington.

Outcrop of 3rd lava flow, repeated again by

faulting.
4.9 - 5.0

More outcrops of 3rd lava flow.

7.4 - 8.4

Scattered outcrops of top of 2nd lava flow.

8.5 - 8,7

Road
cuts through Farmington Mountain, upheld by 2nd lava flow.
to left.

9.0 - 9.3

Road cuts through 1st (Talcott) lava flow.

9.7

Quarry

Road crosses State Highway 10 (College Highway). From this point for 5 miles,
the road crosses the outcrop belt of the New Haven arkose, the lowest formation
of the Newark group of Connecticut, but it is completely covered with glacial
drift. A mile north of the road is the curious elbow of the Farmington River,
which after flowing southeast out of the Highlands here turns abruptly north
for 13 miles before breaking through the mountain underlain by the 2nd flow.
The River may originally have proceeded southeast through Cooks Gap, two
miles south of the road.

10.3

Cross Pequabuck River and ascend gla cial river-terrace beyond.
U. S. 6 whioh is now Scott Swamp Road.

Continue on

11.6

Enter Bristol quadrangle.

12.9

Enter town of Bristol.

14.5

We are approaching the front of the Western Highlands, here formed by the
Hartland schist. The front of the Highlands is a fault here, as shown
beyond (16.3).

14.7

TURN LEFT on King Street.

15.2

BEAR LEFT on level on King Street.

Road becomes Farmington Avenue.

15.3 - 15.4 Outcrops of silicified Triassic conglomerate, showing slickensides on
east-dipping fractures. Locality 13 of 'Wheeler (1937).
16,1

Outcrop of silicified Triassic conglomerate on right.
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16.3 - 16.4

Go sltsw but do not stop.

Drivers be ready for intersection.

Poor outcrops of silicified conglomerate on right are followed after short
gap by large outcrop of Hartland mica schist. Fault must intervene, as
schist makes hill rising 200 feet just to west. More outcrops of schist
at road corners and in bed of Bsquabuck River under bridge. Locality 12
of Wheeler (1937), 37 of Krynine (1950 ; see Bristol in index).
At junction with State Highway 72, BEAR RIGHT under railroad, then BEAR LEFT
across Pequabuck River on Middle Street.
Locality 37a of Krynine (1950; see Forestville in index) is on south side of
Route 72 1 mile east of intersection; here unusually carbonaceous sandstone,
siltstone, and shale are found in the New Haven arkose, which rarely contains
unoxidized material.
16.6

At school, BEAR RIGHT on Lake Avenue.
right.

The Highland front is conspicuous on the

18.5

Enter town of Southington. Lake Avenue becomes Mount Vernon Road and follows
a crevasse filling beside Lake Compounce, which fills a kettle.

19.7

Enter Southington quadrangle.

21.0

STOP in front of house by bridge over Roaring Brook.
Walk a quarter of a mile up trail on north side of brook to narrow gorge.
First outcrops show Triassic conglomerate; larger outcrops show Triassio
resting unconformably upon Hartland mica schist and pegmatite. Locality 10
of Wheeler (1937), 39 of Krynine (1950; see Roaring Brook in index).
Note however that the unconformity, projected upstream, will not pass over
the steep hill to the west, which is schist to the top. Hence the fault
present at Bristol (or a parallel fault) must pass between the brook
locality and the hill; study of the new maps and airplane photographs shows
that it continues south-southwest into the crystalline rocks and does not
follow the Triassic border southward from here, as suggested by "'heeler.
Krynine's petrographic work has confirmed Barrell's conclusion that the
Triassic material is not derived from the underlying schist to any
considerable degree, but from the Eastern Highlands 15 miles to the east.
Proceed south on Mount Vernon Road. The Hanging Hills, conspicuous to the
left, represent the south end of the monoclinal (though faulted) ridge
extending south from Farmington Mountain (crossed at 8.6).

21.7

TURN LEFT on West Center Street. Wo now return across the outcrop belt of the
Now Haven arkose, which is as badly covered as before. We will see typical
New Haven arkose later, at Hanover Pond.

23.3

Intersection with West Street. JOG RIGHT and proceed on Wost Center Street,
orossing large drumlinoid hill.
Two to three miles to the north along West Street, on the southwest flank of
Redstone Hill, is Locality 36 of Krynine (1950), the type locality for his
redstone facies of the New Haven arkoso.

24.0 - 24.1
24.2

Cross Quinnipiac River and railroad grade crossing.

TURN LEFT on Liberty Street.

24.35 TURN RIGHT on Center Street.
24.5

TURN LEFT on State Highway 10, the College Highway.
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25.4

Enter Meriden C ^') quadrangle.

25.6

TURN RIGHT up hill on Flanders Street.

26.6

Hills ahead are over 1st lava flow.

27.2

TURN LEFT on Flanders Road.

27.5

Reenter New Britain quadrangle.

27.8

TURN RIGHT on Mine Hollow Road.

28.2 - 28.3 Outcrops of redstone at top of New Haven arkose on right.
33 of Krynine (1950; see Shuttle Meadow Pass in index).
28.3 - 28.4

Locality

Outcrops of 1st lava flow (Talcott member of Meriden formation) on left.

28.5

TURN RIGHT. Watch for right angle turns. Shuttle Meadow Reservoir on left.
Second lava flow makes hills beyond and dam at far end.

28,8

Top of 1st flow on right, then on left.

29.0

TURN LEFT at barn, then TURN LEFT at intersection, onto Andrews Street.

29.1 - 29,2
29.4

Outcrops; continue to

STOP in road metal pit at right. Shuttle Meadow Reservoir; Localities 29 & 30
of Krynine (1950; see S. M. R. in index). This is an excellent display of the
rock types in the lower sedimentary member of the Meriden formation, and is
the type locality for Krynine's lacustrine facies of the Meriden. Note
especially the fine grain, the fine lamination, the green and black colors,
and the layers of dolomitic siltstone.
Proceed northeast on Andrews Street.

29.8 - 30.4 Cliffs of the 2nd lava flow (Holyoke member of Meriden formation) on the
right, also across the reservoir. Road climbs through flow,
30.5

Enter town of Berlin.

Road proceeds for a mile down dip slope of the 2nd flow.

30.7

Road crosses deep ditch cut into 2nd flow.

30.8

Enter town of New Britain; road becomes Shuttle Meadow Avenue.

31.5

BEAR RIGHT on Shuttle Meadow Avenue.

31.8

Traffic light.

32.3

Reenter town of Berlin; road becomes Farmington Avenue.

32.4

Intersection with State Highway 71-A; continuo on Highway 72.

TURN RIGHT on Corbin Avenue, State Highway 72.

In next mile road crosses 3rd lava flow twice, but there are no obvious
outcrops.
33,8

Center of Kensington; continue on Highway 72 under railroad (Conn, Valley line
of New Haven RR.).

34.2 - 34.8
34.8

Old brick pits in Berlin Lake clay.

BEAR LEFT following Route 72.
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35.0

Reenter Hartford South quadrangle.

35.4

Intersection; continue on Route 72 now, but note for future reference (37,5).

35.5

Cross over Cross Parkway.

35.6 - 35.9

Enter Middletown (T^') quadrangle.

Pass outcrops; we are coming right back to them.

36,5 - 36.6 TURN LEFT on Berlin Street, then immediately TURN RIGHT on Buckly Road,
then TURN RIGHT again on Route 72.
37.2 STOP, parking on right shoulder as far off road as possible.
road, so v/atoh for the traffic.

This is a busy

Exposure of upper part of upper sedimentary member of Meriden formation,
overlain by 3rd lava flow (Talcott member of Meriden formation)0 The
sediments immediately beneath the flow are baked. Note the general fine
grain of the sediments, the good bedding and lamination, the alternating
layers of red and non-red. At one point, a layer of dark shale appears to
have been strongly deformed; this is very exceptional for the Triassic„ The
non-red layers resemble Krynine1s swamp facies of the Meriden (this cut was
made after his work was finished).
Procoed back west on Highway 72.
37.4

Cross Cross Parkway; avoid clover loaf to left to New Haven, but

37.5

TURN LEFT on road marked Berlin; road is called Worthington Ridge.

38.3

Center of Berlin. Straight ahead, unless wo are late for lunch.
(if timo is short, wo may omit the next stop and take a short cut here, as
follows:
38.03 Turn right on Hudson Street.
38.45 Reenter Meriden quadrangle.
38.7 Stop sign. Continue straight ahead on Norton Road.
39.1 Outcrop of 3rd lava flow.
39.2 Cross roads. 40.6 of itinerary below. Straight ahoad on Norton Road.

39.0

Reenter Meriden quadrangle.

39.1

TURN RIGHT on Peter Parloy Row.

39.3

TURN LEFT on Lowor Lano.

39.5

TURN RIGHT on Meadow Lane.

40.1

Beginning of outcrops.

40.3

STOP. Part of upper sedimentary member of Meriden formation, much like that
at last stop. Locality 27 of Krynino (1950; soo Konsington in indox); this
is tho type locality for his swamp facios of tho Meriden.
Procood north on Four Rod Road.

40.5

Quarry to right in red siltstone and shale.

40.6

Cross-roads. TURN LEFT on Norton Road.
is underlain by 3rd lava flow.

40.8

Cross railroad bridge (main Conn. Valley lino of Nov; Have RR.) and JOG RIGHT at
intersection with Kensington Goad; continue on Norton Road.

Ridge ahoad to right (before turning)
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41.6

Third lava flow again, repeated by faulting.

42.1 - 42,2

Outcrops of uppor sedimentary member of Mcridon formation.

42.2

Stop sign, TURN LEFT on State Highway 71, Chamberlain Highway.
Mountain to loft in distance is Lamontation Mountain, underlain by 2nd lava
flow dipping oast; it lies beyond a big fault, which we crossod and recrossod
noar the Cross Parkway. Mountain to right is monoclinal ridge extending
south from Shuttlo Meadow Reservoir, also underlain by 2nd lava flow dipping
east.

43.3

Fino drumlins on both sides of road (or drumlinoids?; wo don't know if
they havo rock cores).

43.5

Hanging Hills of Meridon ahead. Those are underlain by 2nd lava flow dipping
north and striking east-west betwoon south end of monoclinal ridgo south of
Shuttle Moadow Reservoir and tho big fault in front of Lamentation Mountain.
Those relations will be cloaror from tho top of tho Hills.

44.7

Outcrop of 2nd lava flow in ridgo to loft, across small fault.

45.1

Loave highway, BEAR RIGHT on Butler Street.

45.2

TURN RIGHT on Park Drive.

45.2 - 45.4 Road crossos part of 2nd lava flow, then a fault dropping upper
sodimontary momber of Meridon formation down beside flow,
45.8

BEAR LEFT on Park Drive,

46,0

Top of 2nd flow.

46,2

Stop sign.

46.7

Start up fairly stoop hill, rather bumpy pavement. Enter town of Meridon.
Notice strong control of micro-topography by joints or faults, especially to
left of road.

Wo remain on this dip slope to tho top of tho Hills,

TURN RIGHT on West Peak Road.

Morimoro Rosorvoir on left.

47.65

Forks. BEAR LEFT. Right fork goos to top of West Peak, which also has a
fino view, mainly across toward tho Western Highlands.

48.0

BEAR RIGHT into

48.1

East Peak parking lot. STOP. Lunch.
From this point tho course of tho 2nd lava flow through tho zono of faults
around Moridcn can easily bo soon. From the north (Farmington Mountain,
Shuttlo Meadow) it extends south, dipping oast, to about Wost Peak (fire
towor and television antenna), thon oast, dipping north, through East Peak
and tho hills noxt to tho oast, though broken by several faults,
as at the Reservoir bcl ow us. Beyond thoso hills, it is offset about 4 milos
to tho northeast, to tho north end of Lamontation Mountain, tho northernmost
of the prominent ridges beyond tho city of Moridcn. It thon extends southward as before, but offset several timos by additional faults. At tho north
ond of the fourth sogmont of this chain is tho largo Rood Gap quarry, which
will visit later in tho day, Boyond those mountains underlain by tho 2nd
flow can bo seen tho Eastern Highlands, To tho south, if tho woathor is
cloar, can bo soon Mount Carmol, East Rock at New Haven, Long Island Sound,
and Long Island, To tho west is tho lowland cut on tho Now Haven arkoso
and boyond it the Western Highlands. Beneath us is a prominent bonch held
up by tho 1st lava flow. Under our foot, the too of the 2nd flow is cut by
numerous northeast-trending joints, parallel to tho faults that offset tho
ridges. Thoso joints havo produced the pronouncod buttressos and recesses at
tho lip of tho oliffo
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Return down tho mountain to tho intersection of Park Drive and West Peak Road
(46.2 on the way up).
50.0

TURN RIGHT on F&rk Drivo.

50.2 - 50.5

Road dosconds through 2nd lava flow.

50.7

Outcrop of red shale, in lower sedimontary member of Meriden formation.
Island in Reservoir may be a down-dropped block of lava. Across
Reservoir note smooth joint face parallel to joints seen at East Beak.

50.8

Reenter town of Meriden.

50.9 - 51c2 Road crosses 1st lava flow. Quarry at 51.15 shows poor pillows, but
much better ones can bo seen under pavilion on tho bench held up by tho 1st
flow, about a third of a mile to tho west (must be reached by walking).
51.3

TURN LEFT up hill on Reservoir Avenue.

51.8

TURN RIGHT onto Sylvan Avenue.

52.1

Traffic light.

Cross West Main Street and BEAR RIGHT on Johnson Avenue

behind filling stations.
52.2

TURN LEFT on Allen Avenue.

52.5

TURN LEFT on Coe Avenue.

52.8
53.8

TURN RIGHT at foot of hill on Oregon Avenue.
STOP, park at left. Outcrops on right and across bridge over Quinnipiac River.
This is an excellent exposure of tho New Haven arkose. Locality 33a of
Krynine (1950; see Hanover Pond in index); here his rodstone facios and his
arkose faoies aro interbeddod. To the west the redstono facies predominates,
to the east (within this formation) tho arkose facies. The rocks here aro out
by a number of faults, especially well displayed in the outcrops across tho
river; the locality must bo very close to the big fault that offsets the 2nd
lava flow from tho Hanging Hills to Lamontation Mountain.
Proceed across bridge and

54.0

TURN LEFT on Cheshire Avenue, State Highway 70.

54.3

Blinker; TURN LEFT with Highway 70 onto Main Street.

54.9

Cross Quinnipiac River; at traffic light TURN RIGHT on State Highway 71.

55.7

Stop sign.

55.8
56.5

Enter town of Wallingford.
Enter Wallingford quadranglo (New Haven 15').

56.7

Stop sign and bad corner. Follow U. S. 5A. TURN LEFT through railroad
underpass (Conn, Valley line for the last time), then (56.8) TURN RIGHT
toward Wallingford.

57.1

Stop at blinker.

57.5

Pass under Cross Parkway.

57.9

TURN LEFT behind Barnes Nursery on Barnos Road.

TURN RIGHT on U. S. Highway 5A.

KEEP RIGHT on U. S. Highway 5.

58.1

Intersection with North Main Street,

59.1

Sharp bends.

59.3

Stop sign at North Farms Road,

59.8

BEAR LEFT on Barnes Road.

60.1

BEAR RIGHT on Barnes Road.

60.7

BEAR LEFT.

JOG RIGHT and continue on Barnes Road.

Continue on Barnes Road.
Continue on Barnos Road.

61.0 - 61.3 Ridge on left, also ridge ahead, are underlain by 1st lava flow.
Mountain behind ridge ahead is underlain by 2nd flow.
61.4

TURN LEFT on Durham Road.

Reod Cap Quarry in 2nd flow ahead.

61.8

Enter Durham quadrangle (Guilford 15').

62.0

Bad curves and narrow bridge over railroad (Air Line to Middlotown).
TURN LEFT at far end of bridge.

62.4

TURN RIGHT on dirt road to quarry. Keep left at house, then as straight as
possible and up hill to loft between railroad cars, then sharp right onto
quarry floor and on into south part of quarry (62.8).
In projecting buttress at southwest corner of quarry, tho base of the 2nd
lava flow is exposed and tho underlying baked sediments. Apparently less is
exposed hore now than when Krynino was hero; this is his locality 7 (1950; see
Roed Gap in index). Tho lava shows flow breccia and other interesting
features. The main faoo seoms to shew at loast two flow units within the
flow. You are advised not to approach the main faco. Tho company takes no
responsibility for accidents.
Return to main road and

63.2

TURN RIGHT.

63.5

Enter town of Durham. Road becomes Wallingford Road and Stato Highway 150.
Gap in ridge held up by 2nd flow reflects a diagonal fault.

63.9

Outcrops of tho 2nd flow.

65.0

Outcrops of tho 3rd flow,

66.7

Center of Durham,

67.6

Road forks.

BEAR RIGHT with Highway 17.

67.8

Road forks.

BEAR LEFT with Stato Highway 77.

Stop sign.

TURN RIGHT on Main Street, Stato Highway 17.

67.9 - 68.0 STOP bosido road. Outcrops of coarso conglomerate, here in Portland
formation, close to eastern boundary fault. Pebbles aro of crystalline rocks
like thoso of Eastern Highlands, and also includo basalt, proving that lava
flowed out in tho highlands as well as in the Triassic basin. Conglomerate
like this occurs close to the fault throughout tho Triassic basin; from here
south it can be found at evory stratigraphio horizon down to the upper part
of the Now Haven arkose, proving the contemporaneity of faulting with
deposition of tho Newark group.
Proceed south on Highway 77.

, * \ rl
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68.5 - 68.7 At this bend tho road approaches the fault which it follows
fairly closely for about 6 miles. Hills to left are schist; hills
to right are mainly 3rd and 2nd lava flows (cut by several faults).
70.0 - 70.1 Outcrops of schist on right side of road and in field behind barnyard.
The schist in these outcrops is chloritized and in part silicified and cut by
quartz veins. All those features are common in schist close to the fault
throughout Connecticut.
70.2

Enter town of Guilford.

70.6

Schist outcrop on right of road.

70.9

Schist outcrops on both sides of road. To right is Totoket Mountain, underlain
by the 2nd lava flow dipping south and striking almost perpendicular to tho
fault.

72.1

Schist and pegmatite on loft side of road; quarry in 2nd lava flow on right.
In the basalt is a large mass of phyllite or fine-grained schist (considerably
finer than the schist across the road), whose provenance has given rise to
much dobato. Possible origins are: fault slico, introduced into tho basalt by
shift in tho course of tho fault during Triassic time; overlap of lava beyond
tho fault; large block tumbled into lava from active fault scarp.

72.3

STOP at right of road. In this cut tho eastern boundary fault is exposod,
dipping 55 degrees west. The sohist below it is chloritized and silicified,
tho basalt above it shattered. The exposure has been described by Digman (1950^

End of trip. If time permits, some may wish to soe tho phyllite slab in the trap at
72.1; others may wish to visit spectacular outcrops of conglomerate both
below and above the 3rd lava flow, along tho wost shore of Lake Quonnipaug
a short distance to the south (the east shore is schist and pegmatite).
Return to Hartford following Route 17 to Middletown, and either Route 3 or Routos 72
and U. S. 5, Tho center of Middletown can be avoidod by bearing left at the
first four oorners beyond the intersection with Route 155 (road to Haddam);
this road loads past Wesloyan University to U. S. 6A west; turn left one
block, then right on Route 72. To return to Trinity, take 72 to U. S. 5,
follow U. S. 5 till it swings right, there continue straight under parkway
overpass to city limits of Hartford, then watch for signs pointing to Trinity.
Total distance about 28 milos.

3RIEF TRIP SHOWING MAIN FEATURES
OF CONNECTICUT TRIASSIC
(Based on ?„D. Krynine*s "Petrology, Stratigraphy and
Origin of the Triassic Sedimentary Rocks of Connecticut",,
Dull. 73 of the Connecticut Geological Survey, 1950.)
GENERAL FEATURES
The Triassic rocks of the Connecticut Valley are fine
examples of: (1) the arkosic series of sediments, (2)
primary detrital red beds, (3) continental sedimentation,
and (4) control of sedimentation by tectonism, easily and
directly observable.
The entire Triassic Basin forms a wedge 15 miles wide,
125 miles long, bordered on the east by the Great Fault,
where the rock thiciaiess reaches 16,000 feet.
The present
field trip covers the southern 30 miles of the basin.
Tectonically these 30 miles divide into a Southern Connecticut
Sub-bloc (15x15 miles) characterized by intense deformation
(uplift east of the Great Fault ans subsidence of the basin
west of same); and a Central Connecticut Tectonic Sub-bloc,
characterized by a somewhat leas intense tectonic history.
The Triassic is divided into three formations (going
up): New Haven Feriden and Portland.
retailed stratigraphy
is in chapter III (pp. 29-70).
• ETXIIENTATION
The litholcgy of the Triassic, regardless of its apparent
complexity, can be easily understood if it be remembered that
all Triassic detrital rocks represent a mechanical mixture of
two end members (ch. IV, particularly p. 73).
(1)
A coarse fresh, unweathered granitic detritus
(58% quartz, 40% feldspar, 2% mica),
(2)
A fine grained, weathered red clayey P^ste (60%
kaolin, 6% gibbsite, 12% sericite-illite, 20% hematite).
All rock types, from conglomerates, through arkoses into
shales merely reflect percentage changes in the ratios
between these two items.
Genetically, the fresh granitic detritus came from
violent erosion at the bottom of V-shaped canjrons that cut
across the Great Fault (Fig. 34 on p. 139; Fig. 37 on p. 188)

and the fine weathered red clay fron the flattish interfluves
between canyons where intense chemical weathering took place
under tropical humid climate.
The resulting mixture was separated upon deposition by
rivers into paler colored arkose deposits, formed in channels;
and brighter (rod colored) fine sandstone, silt and shale
deposits, formed upon flooding of floodplains.
Thus the
mixture again unscrambled itself into its basic constituents:
granitic detritus and weathered red clay
This is shown in
Pigs. 39-41 on p. 190.
Hence the normal sedimentary locus of the Triassic is a
double phase "environment" consisting of a river channel and
two flood plains, operating simultaneously and rcciving in
immediate geographic proximity two entirely different types
of sediments.
The special mimeographed diagram shows how such a
compound sedimentary locus forms standard rock units.
As
the river channel fills the valley by slowly shifting from one
side of the valley to another it coaleses with itself.
As a result three rock members are formed simultaneously:
a lower, red finer grained floodplain member (the right floodplain in the diagram), a middle, coarser channal sandstone
member, and an upper, red finer floodplain member (left).
It
must be realized that the slope in the diagram is greatly
exagerated, in reality it being less than one degree.
Thus, in tho Triassic, a series of rivers, debouching
from the V-shaped canyons of the Great Fault flowed from east
to west.
First they dumped their heaviest material
(fanglomerate s) at the apex of alluvial fans in the immediate
proximity of the fault.
Then they continued as normal
watercourses westward along a series of normal river valley
systems.
By wandering slightly from north to south or
from south to north, these westward flowing rivers formed
a series of deposits, each consisting of a triple member.
Kence the Triassic is m~i3 of a series of lenses, stretching
east to west along their greatest length and north to south
in a shorter way.
This is the key to all continental sedimentation.
The influence of tectonisn upon this classical sedimentary set-up is obvious.
With stronger tectonisn (greater
uplift of the Great Fault and more rapid subsidence of the
basin) there is very sharp differentiation between channels
and floodplains, and the coarser channel sandstones predominate
greatly. !.rith n i l d e r tectonism the reverse is true, fiool-jlaln
deposits become more marked and the distinction between
channels and floodplain members les precise.

-3'
On the basis of intensity of tectonism, as refleoted
on the sedimentary features discussed above, there is a notable
geographic difference at all stratigraphic levels between
Southern and Central Connecticut. The Southern Connecticut
Tectonic Sub-bloc is characterized by more intense tectonism
and much coarser grained sediments.
Furthermore, there are also definite stratigraphic
differences (subject to the geographic modifications mentioned
above.) The most intense tectonism characterized the New
Haven and Portland epochs and a much milder one, tho Meriden.
In addition to the typical fluvial locus of combined
channel and two floodplains the Triassic sedimentation at
certain spots took place In lakes and sw&.ips (mostly concentrated in The Meriden formation; the so called "black shale
horizons) and, in the immediate vicinity of the Great Fault
coalescing alluvial fans were present.
Thus, when referri*- to sedimentary facies in Connecticut
Triassic, it is necessary to differentiate between two types
of facies.
First, there is the "normal" change in facies from
alluvial fans (fanglomerates and conglomerates) into river
deposits and porhaps locally into swamp and lake deposits
as we go from oast to west; this holds true at all stratigraphic levels and in all geographic locations from north
to south.
Second, there is the regional change between Southern
Connceoucut (coarser grained) and Central Connecticut (finer
grained). This change also holds true at all stratigraphic
levels and in all geographic localities from east to west
(Simon pure fanglomerates excepted).
In addition there Is a definite difference in mineral
composition between the Southern and Contral Connecticut
Sub-blocs:
(1) Southern Connecticut is characterized by biotite
and muscovitej orthoclase and microclino; sodic oligoclase
and albito; epedote and no blue tourmaline whatsoever.
(2) Central Connecticut is characterized by muscovite,
microcline, albite and blue tourmaline in large amounts
at every locality, and a fair amount of schist fragments.
This mineralogy clearly shows that in Southern Connecticut erosion of the granitic core of a stock was taking place,
whereas in Central Connecticut the erosion was limited to
a pegmatic aureole, with motsmorphic saddles. This is
quite in keeping with the much greater rate and amount of
uplift of the source area in Southern Connecticut as suggested
before.
These differences In mineral composition are apparent
in the large Tables 1+b and l+c (in front of p. 39).

PALF10C LEfATO LP GY
The Connecticut Triassic is a fine example of primary
detrital red beds formed under tropical humid conditions.
The deeply weathered red clayey detritus came from the flat
interfluves where chemical decay had a chance to proceed for
a long time.
On the other hand, the fresh granitic detritus
came from the bottom of r-shaped canyons where violent
erosion removed the broken up granite before it had time tc
decay at all.
It must be realized that it is possible to produce an
arkose with fresh feldspars by erosion in an arid or glacial
climate, but it is just as easy to produce it in a hot humid
climate simply by accelerating the speed of erosion.
Indeed
what counts is not the rate of chemical decay but the total
amount of chemical decay suffered by the source material;
if rapid erosion cuts down drastically the time necessary to
weather a feldspar, this feldspar stays fresh.
This is like
picking up a hot potato: in order to get a noticeable burn
it is necessary to hold it for some time; if you drop it
immediately (cutting the time element) there will be only
a very slight burn and perhaps no burn at all.
The deeply weathered red henatic-kaolinic-gibbsitic
clay proves a hot and hunid climate: the fresh feldspars
indicate rapid erosion of the source area (up to 80% by
volume) and finally the very moderate size cf the pebbles
in the fan^lomerates indicate a sharp but very moderately high
(under 1,200 feet) relief of the Great Fault Scarp,
thus
establishing a common climatic province for both source area
and basin of deposition.
DISCUSSION OF TILE TRIP
The basic sediment^y features of the Connecticut Triassic
can be seen and compared at five type localities, numbered 1 to ^
5 from North to South (assuming that the trip begins at Hartford.The stratigraphic position of these five stops is approximaj
shown on the enclosed mimeographed diagram (for detailed
stratigraphy see Table 2 on p. 32 and read Ch. III).
The approximate geographic location of these stops is
shown on the other stylized mimeographed diagram showing the
division of the area into the Southern and Central Connecticut
Tectonic Sub-blocs. For a conventional treatment of the Triassic
structure (not along the more advanced lines of this guide sheet}
3ee Ch. V.

STOP 1
Kensington quarry, 1 l/2 mi. south of Berlin and 1/3 mi.
west of Belcher Brook, on the west side of country road. How
to get there; Drive down about 2 miles south of Berlin on Route
5(1?) until you come to a restaurant on west side of road (i.e.
on your right) named Wonderbar (this place has existed continuei^1
since 1930) and turn west on the country road just north (i.e.
directly touching) of the Wonderbar place. Go beyond the firs*
turn N to place where road changes from E-W to N-S, take N for^:
and find quarry about 3/1+ mile N (before crossing brook) on E
side of road. It looks exactly like picture on Plate XXIII B
(Loc. 27) and is fully described on p. 62 and 63. Follow this
stratigraphic section, it was still 100$ good in June 1952.
Due to extreme lensing the exact thickness measurements are
completely valid only for a section somewhat N of center.
Break the lowest black shale to bring out true black color.
This is a typical paludal or swamp bed with extraordinary
rapid changes between oxidation-reduction ratios (see diagram
In Fig.
on p. 33), as shown by alternation of red and very
dark rock types. These swamp beds covered all of the Connecticut
Valley in Upper Meriden time, and on a small scale (ij. mi. extent;
they were also present in the New Haven arkose, near Forestville
in Central Connecticut (p. 53).
These swamp deposits represent a sagging of the surface of
the basin of deposition, which brought the surface of deposition
below the water table and as a result produced reduction »f tho
red detritus coming from the souroe area.
Tho irregular conditions of deposition in a swamp producod
rapid changes between subaqueous (reducing) and sub-aerial
(oxidizing) conditions. Thus introducing quick color changes.
Contrast this swamp deposit with the lake deposit at
Shuttle Meadow Reservoir (Loc. 29 and 30, P.P. 60-61; also Fig.
Ij. on p. 33).
STOP 2
Hanover Pond, Southeast of Meridon. Impossible to miss
with any kind of half decent road or topographic map. The most
accessible outcrop is almost at the extreme west end of the Pond,
on the northern shore, with plenty of parking space. This is
Loc. 33A (Plates XXIIA, XXIV-B, and XXI-A), and continues down
the Quinnipiac gorge as locality 3k, (Plate XXI-B). Description
on p. 51+ to 57.
This outcrop (1;0 feet high, stretchos almost lj.00 feet) is
in the Upper Now Havon formation. The rocks are a prime example
of normal Triassic fluvial sedimentation. The two basic rock
typos are a coarse pale gray arkose (Lamontation phase) and a

-6-

fine grained red clayey feldspathic sandstone (Redstone phase).
Near Lamentation Mountain (to the E) tho Lamentation phase
greatly predominates, thus forming a definite facie3j conversely
around Redstone Hill (to the W near Southington) the Redstone
phase takes over, thus forming another facies.
However both phases are inseparable as to origin, since
they represent two inherently related aspects of the samo
sedimentary locus, and aro in fact Siamese Twins, genetically
speaking.
The Lamentation ar-iroso is a channel doposit; it is light
colored because the red clayey detritus has been flushed out
of it. The Redstone is the floodplain doposit, it is red beca'a.-c.
during a flood thero is an immediate drop in tho velocity of
the current when the water overflows tho banks; thus the coarser
detritus is left behind in or very near tho channel; whereas
the finer red clayoy detritus is concentrated over the floodplain.
As tho water recedes the flood plain may bo mudcracked,
but it stays red simply because the sediment is above tho water_
table and thus cannot be reduced. Indeed reduction is impossible
in the presence of an excess of free oxygen rogardless of
climate and vegetation or decaying 'organic matter. This can
be seen on all tropical Intorfluves where both sediment and
soil aro red, even if covered by a thick jungle.
As the channel migrates slowly from ono side of the subsiding
valley to another it forms a light colored coarser sandstone
member bordered above and below by two finer grainod red clayey
sandstone, siltstone or shale members (see " SEDIMENTATION").
Well defined river channels, easily recognized as such are nov
common in continental deposits, since they imply a jump of the
channel rather than a gradual shift which is the normal procedure*
At Hanover Pond in tho lowor part of the outcrop, a careful
examination of the pale Lamentation arkose phase will show that
it contains pieces of tho Rodstono, thus proving the erosion Ox
tho consolidated floodplain sediment by tho shifting channel.
Also at Hanover Pond, within tho Redstone phase a careful
examination should turn up (particularly in the upper portions
of the outcrop) some cylindrical bodies which arc casts of
plants (Equiseteo). These aro tho oxidized romains of the
vegetation of the floodplain.
The fluvial doposit3, as seen so well at Hanover Pond,
were laid upon a well drained pic-dmont, thus preserving the rod
color. The slope nocossary to produce such good drainago may
be as low as one foot por mile. When drainage is disturbed by
undue unsymmetrical sagging of the surface of deposition lakes
and swamps are produced. The tectonic control of such
physiographic sagging has beon disotissed before.

-7Slicken3idGd fault planes, with efflorescenses of calcite
ani barito are visible at places at Hanover Pond. Such relation
of carbonates and barite to fissures is typical of the Triassic,
there is very little calcite outside of the faulted zones. IPla"
XXIV-B)
STOP 3
Roaring Brook, On country road that hugs Western highland
front, k 1/2 mi. s'outh of Bristol, turn West at dilapidated
house just before Roaring Brook and Blue Blazed Trail. Basal
contact of lowermost Triassic (New Haven Arkose) and crystalli'v.
standing on cdgo (Hartland Schist). This is locality 39 locate
on the trail about 1/3 mi. up Roaring Brook. Another locality
perhaps 75 foot highor up and 750 feet west (loc. 39) is on tho
southern shore of the brook.
At both places the basal Triassic is a white arkose, high in
quartz pebbles and rather different from the typical fluvial
arkoses. It represents to somo extent the remains of an old
sedimentary cover that covered the Triassic Basin before Triassic
faulting and sedimentation began, and is rathor similar in
appearance to the Lower Triassic Stocton Arkose of Now Jersey.
Of interest is tho occurrence at both localities 38 and 39
of fresh augite that can best be related to some Pre-Triassic
gabbroic outcrop. The persistence of this augito through a
minimum thickness of 75 feet suggests that the Pre-Triassic
peneplane had locally a relief of at least 75 feet 3ince it
took at least that much to bury the gabbroic "monadnock which
locally delivered this otherwise unusual mineral.
Descriptions on
VI-B, IV-A, IV-B.

U.9-53* Plato XX-B, also Plates VI-A,
STOPS I4A - B - C

These stops (one of them is sufficient) are supposed to show
the fanglomerates of the Great Fault.
Stop LlA. Portland, combines a double outcrop, one of fanglomerate
on the NS road south of junction with route 1$A, east of Portland
and the other the famous Portland Quarries of "brownstone". Turn
left at third street going East in Portland and drive behind
flooded northern quarry; many interesting rocks on rock piles.
Note extremely muscovitic and garnetiferous character of some of
the sandstones and tho fair incidonce of chlorite schist fragments.
Quarries represent fluvial system near periphery of alluvial
fan, with strong development of large channels and very little
floodplain elements. Description on
70, Plates XXII-3, XXIX-F
and XIX-A.

The Portland quarries supplied the "brownstono fronts of
"old New York" of tho l850's. Good construction practice
required the arkose blocks to be laid horizontally? but duo to
the great fissility of the highly micaceous specimens they
could also be easily split and stood on edge as a cheap venoer
which, however, flaked off quito readily.
The fanglomorate locality east of Portland is shown on Plate
XXV-A and its featuros are standard, (p. 95-97)
Stop Ll-B, On road 77, immediately south of intersection with
road 17, south of Durham Center - Description as above (p. 95-t/7J
Stop li-C. Lake Quonnipaug on road 77, north of N. Guilford, bo^t
fanglomorate outcrop of all, on west side of road near middle of
lake. Description as above.
95-97 and also Plates XIX-B
and XXV-B.)
Very rude, barely stratified arrangement of largor pebbles
and blocks and extremo angularity.
The Lake Quonnipaug fanglomorate is perhaps less than 300
feet west of the Great Fault (under tho lake).
North of tho lake, a newer road cut on its western side
oxposes the fault gougo itself, being practically on the very
fault. Tho mineralogy of the greenish clay minerals Is under
study. An Interesting item aro the rod beds fragments, torn
to pieces and mixod with the gouge.
Careful examination will show that at praotically every
fanglomorate locality, thoso spectacular alluvial breccias
may be interlayerod with normal water laid sandstones or siltstonos
and shales (Plates XXV and XXIV-A).
STOP 5
Old Blakosloe Quarry. In Fair Haven (East suburb of New
Haven") - Proceoding'from downtown New Haven, cros3 Quinnipiac
River on Grand Avenue Bridge, turn south on Lexington Ave. and
find quarry after railroad overpass (to S), on northern side
of Russell Street (continuation of Lexington). This locality
is in the Upper Now Haven.
For descriptions of this classical locality 13, soe Tables
I4A, 1+B, I4.C; Tablo 20-6 on p. 101; and pp. 37-U-9 and 98-102.
The rod arkoso at Fairhaven can be considered as a perfect
prototypical arkose, particularly of arkose, formed in the
magmatically intruded cores of previous geosynclines (other
examples are California Triassic, whereas the shield arkose
are not quite the same.)

The exposure represents tho channcl of a pretty sizeable
river, with very little fine grained floodplain elements
visible, (short of the very extremetios) thus suggesting a
fairly prolonged existenco of the river at ono spot.
This locality is rathor close to many small igneous basaltic:
bodies. Tho arkose has boon intruded and cemented by hydrothor \
calcite, with very slight development of secondary microcline ar....
quartz overgrowths boing also of hydrothormal origin. This also
is typical of this arkose type.
It is suggested that specimens be collccted from the
numerous rock piles in tho abandoned quarry, since this is a
completely typical rock type.
At many places the arkose carries large pebbles and
cobbles of granite, which when tho rock is broken up, almost
blond with tho surrotmding arkose which indeed is true
reconstituted granite.
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NEW ENGLAND INTERCOLLEGIATE GEOLOGICAL CONFERENCE
THE GEOLOGY OF THE NONEWAUG GRANITE
AND
ITS ASSOCIATED GRANITIZED AND FELDSPATHIZED METASEDIMENTS
By
R.M. Gates

INTRODUCTION
The primary subject of this trip is the relationship
of the Nonewaug granite intrusive to the surrounding metasediments of the Hartland formation. The Nonewaug granite
of magmatic origin may be compared with the granite gneisses
which have originated through the metamorphism of the mica
quartzites and schists. It is located mainly in the Woodbury and Litchfield quadrangles in the Western Connecticut
Highlands at the southern end of the Green Mountain Plateau,
GENERAL GEOLOGI
The Nonewaug granite and the Hartland formation are the
principal bedrock units in this area. The Nonewaug granite
is a lenticular, eaFt.-vest trending body in the northern third
of the Woodbivy quadrangle, and the southeastern part of the
Litchfield quadrangle bounded by a zone of mixed granite,
granite gneiss, and Hartland rock types. Highly metamorphosed Hartland rocks containing widely varying amounts of
feldspar and granitic or pegmatitic material predominate
south of the granite and the more typical Hartland predominates north of it.
The Nonewaug granite is only one of several intrusives
in the Hartland formation!Agar, 1934). The intrusives range
in composition and texture from quartz diorites to granites
and pegmatites. Their relationships to the Hartland formation are, however, remarkably similar. In spite of many
indications of a common age, these intrusives in the Hartland
cannot be correlated definitely at the present time.
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Although the sequence of-geologic events can be determined fairly well in this area, the geologic age of the major
structural disturbances as determined elsewhere in this general
region must be accepted, The Cambro-Ordovician sequence of
Poughquag-Stockbridge-Hartland formations were deposited on
pre-Cambrian metasediments, gneisses, and granites. These
formations were isoclinally folded and overturned toward the
east probably during the Taconic disturbance or later. In
any event, the rocks were metamorphosed to quartzite, marble,
and mica quartzites and schists prior to any intrusions» The
granitization and feldspathization of the Hartland and the
emplacement of the Nonewaug granite are closely related in
time and are probably Devonian or younger.
The Hartland Formation
General Statement Since the intrusive nature of the
Nonewaug granite is determined primarily by its structural
relations to the Hartland formation, a general discussion of
the Hartland is presented here. Regionally the Hartland
formation lies on the east flank of the Green Mountain anticlinorium and is thought to expend from Vermont through
Massachusetts and Connecticut to Long Island Sound, It is
correlated with the Hoosac and Rowe formation in Massachusetts.
It enters Connecticut in a narrow belt near Hartland, attains
its maximum width at Woodbury where it extends from New Milford
to east of Waterbury, and again narrows at Long Island Sound.
The Hartland formation is generally considered part of the
Cambro-Ordovician sequence of Poughquag quartzite, Stockbridge
limestone, and Hartland schist although the quartzite is not
present in this area and definite. correlation has not been
made. The nearest Stockbridge limestone is in the narrow
belt from Woodville in the New Preston quadrangle to NewMilford in the New Milford quadrangle (Gates and Bradley, 1952)
The Hartland formation has been traced by detailed
mapping from the eastern half of the West Torrington quadrangle southward through the Litchfield quadrangle and westward across the southern half of the New Preston quadrangle.
The Nonewaug granite almost separates the Hartland in the
Woodbury quadrangle from that in the Litchfield quadrangle.
It is continuous around the granite body, however, in the
Thomaston and Waterbury quadrangles to the east and in the
Roxbury quadrangle to the west. Thus, there is little doubt
that the highly metamorphosed and feldspathized rocks in the
southern half of the Woodbury quadrangle are modified parts
of the Hartland formation.
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The early regional metamorphism of the Hartland produced an isoclinally folded series of interbedded mica
quartzites and mica-quartz schists. These were later modified in various ways to granitic gneisses, feJ.dspathic mica
quartzites and schists, and metasediments containing granitic
and pegmatitic material, ie, banded gneisses or 'injection'
gneisses.
Structure The general structural features of the Hartland
formation are revealed mainly by its foliation and to a lesser
extent by the bedding. The bedding is seen much less commonly than the foliation, but where observed together is
parallel to it. The foliation has a general north to northeast trend, except where massive intrusives are present. The
dip is westward with only a few local exceptions.
Two quadrangles north of Woodbury, the foliation trends
approximately south and continues southward along the east
side of the Litchfield quadrangle to the Nonewaug granite
where it changes abruptly to N40-70E, parallel to the northern border of the granite and also to the mass of the Mt. Prospect complex. The foliation a<?;ain changes abruptly in the
southeast and northeast corners of the New Preston and Roxbury
quadrangles where it swings around the west end of the Nonewaug granite. Along the west side of the Woodbury quadrangle
the foliation ranges from N10-40W with a persistent westward
dip. The foliation outlines a westward plunging anticline at
the west end of the Nonewaug granite.
A similar deflection of the foliation occurs on the east
side of the Woodbury quadrangle. Here the trend is generally
north up to the southern boundary of the granite where it
changes to almost east. East of the granite in the Waterbury
and Thomaston quadrangles, the foliation again becomes north
to northeast.
South of the granite the Hartland seems to have deformed
plastically to acquire an extremely variable foliation. In
a general way it appears that the north trending foliation
divides south of the granite, part swinging to the northwest
and part to the northeast around the two ends of the granite.
The foliation in the intervening area reflects turbulent,
plastic deformation.
The normal Hartland rock types are
composed primarily of muscovite, biotite, and quartz in
varying proportions. The common accessory minerals are-garnet,
staurolite,•kyanite, feldspar, and magnetite. Feldspar, usuall
plagioclase, is commonly present in amounts of 10-15 percent
probably as a primary constituent. Near the granite and pegmat
ite bodies the plagioclase may have been introduced. The micas
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range from 5-10 percent of the rocks and the quartz from 5090 percent. These mica quartzites and schists, which represent different original sediments, are interlayered in
beds ranging from less than an inch thick to more than 100
feet thick. These normal rock tjrpes are modified locally in
response to different grades and types of metamorphism. Garnet
which is fairly common in much of the Hartland, particularly
in the more micaceous layers, is the only medium grade (epidoteamphibolite facies) metamorphic mineral developed on a regional scale. Staurolite and cyanite are much less common and
are very local in their occurrence (Gates, 1951; Gates and
Bradley, 1952.)
The Nonewaug Granite
General Statement The Nonewaug granite has several unusual features which originally focused attention on the
granite and later upon the surrounding area. The most prominent feature is a textural layering or banding of the granite
consisting of layers which range in thickness from a fraction
of an inch to several feet and in texture from very finegrained granite to coarse pegmatite. A second prominent
feature is the occurrence of graphic granite crystals? locally
in great quantity, which range up to .two feet across in a
matrix of relatively fine-grained granite. Associated with the
graphic granite crystals is plumose muscovite in "plumes" up
to 18 inches long. These special features will be discussed
more fully in the following sections.
Texture The textural variations of the granite observed
during field mapping seemed to fall naturally into four groups
which are, at least in part' , intergradational. These groups
are 1) layered granite, 2) patchy granite and pegmatite, 3)
'Plum Pudding' type, and 4) massive granite.
The layered nature of the granite is due mainly to
ations in the coarseness of texture — the compositions
essentially constant. The layers range in texture from
grained to pegmatitic and from a fraction of an inch in
to several feet.

variare
finewidth

The fine layering is most common along the borders of the
main granite and especially in the narrow tongues at the east
and west ends. The coarse layering is also more common near
the borders, but is found in the central part usually near
roof pendants of mica-quartz schist and mica-granite gneiss.
The general attitude of the main granite was determined
on the basis of the layering shown on the map by the strike
and dip symbols in the main granite area. The average trend
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is N60E with dips ranging from 35-80 degrees southeast. The
numerous dikes in the border rocks have the same general
attitude.
The patchy granite and pegmatite is the most common type
in the central part of the intrusive. The granite ranges from
fine-grained to pegmatitic with no sharp boundaries between the
different textures. Nor is there any regular distribution of
the fine or coarse-grained types„
The 'Plum Pudding' type is characterized by porphyritic
graphic granite crystals in a fine to coarse -grained granite,
the graphic crystals may be scattered in a random manner as the
name implies or have a linear or planar distribution in the
layered granite. The 'Plum Fudding' type does not occur outside the main granite body, but has no regular distribution
in it.
Graphic Granite arid Plumose Muscovite The graphic granite
crystals have thr ee general" types of occurrence -- 1) in
pegmatites and pegmatitic layers, 2) as porphyritic crystals
in random distribution in relatively fine-grained granite
and 3) in linear or planar structures in granite. Plumose
muscovite has an expirical association with the graphic
granite crystals. Although graphic granite may occur without
plumose muscovite, the reverse is seldom found. The best
development of plumose muscovite and graphic granite is in a
broad zone trending N60E through the central part of the main
granite. Specific interesting occurrences are 1) along the
Weekeepeemee River west of brushy Hill, south of the power line
2) at the intersection of Flanders Road and the power line
northeast of Brushy Hill, 3) east of the road and south of the
power line near the north end of Church Hill, 4) in the area
near the power line southwest of the big bend in Highway 61,
and 5) in the hills just east of Paradise Valley Road in both
the Woodbury and Litchfield quadrangles.
Some megascopic features of the graphic granite crystals
are the poikilitically included flakes.of biotite and muscovite
and patches of fine-grained granite. The inner parts of the
larger crystals are relatively free of inclusions whereas the
outer parts usually contain a lot of fine-grained granitic
material. The subhedral ana anhedral crystals have v gue
outlines and tend to blend into the surrounding granite. The
outer zones of some crystals look little different from the
granite except for the single reflection of the microcline
cleavage. The bulk composition of the graphic granite crystals
with their included material seems to be the same as that of
the granite itself.
Petrology of the Nonewaug Granite

The magmatic origin of
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of the Nonewaug granite is apparent from its structural relations to the surrounding metasediments and the metamorphic
granite gneisses. Its discordant attitude essentially precludes its being a product of granitization in situ. Many
of the textural features of the granite may be explained by
continued structural activity along the fault zone which it
now occupies. The coarse layering in the central part reflects
a major movement with the dilatent introduction of the new
material and the emplacement of interstitial liquid in zones
of low relative pressure, The patchy granite and pegmatite
are regarded as the breccia of partly crystallized granite,
and the fine layering, particularly near the border, the
result of relatively slight movement when the rock was
nearly crystallized.
Rocks Bordering the Granite
General Statement The Nonewaug granite is a lens shaped
body nine miles long and three miles wide which apparently
fills a structurally produced opening in the Hartland formation. Its average trend is N60E with a steep northeasterly
dip. The border rocks are the normal Hartland metasediments,
feldspathized metasediments, granitic gneisses and granite
pegmatite dikes and sills, The metamorphism of the border
rocks seems to depend in large part on their structural relations to the granite and on their original metasedimentary
texture. The foliation of the Hartland north of the granite
is parallel to the northern border in contrast to the strike
on the southern border which is roughly normal to the trend
of the granite. The dip of the foliation is generally to the
northwest, north of the granite(opposite to that of the granite)
and to the southwest, south of the granite. Tho metamorphism
and structure of the border rocks become increasingly complex
from the northern side of the granite to the southeastern side.
The Northern Border The rocks in the northwest corner of
the Woodbury quadrangle where the relations are relatively
simple are fairly typical of the entire northern border and
provide a good starting point. The predominant rocks are the
rather normal mica quartzites and schists. Their foliation
strikes N45-75E and dips approximately 50 degrees northwest.
This northwest dip of the metasediments is nearly opposite
to that of the granite which is 60 degrees southeast. A
granite lens and several granite and pegmatite sills occur in
the Hartland formation near the border of the main granite
body. Small concordant granite-pegmatite bodies are verycommon along the northern border of the granite in the Litchfield quadrangle. Granitic gneisses and feldspathic mica
quartzites occur primarily as roof pendants in the granite,
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and as granitized metasediments in the Hartland formation,
but are not particularly abundant along the northern borderc
In all cases, the foliation of the granitic gneisses is the
same as that of the nearest Hartland.
The West End The west end of the Nonewaug granite and
its border rocks are well exposed in Kavanaugh Hill«, Here
the foliation of the Hartland changes rather abruptly from
northeast to N10-30W dipping southweste As the map shows,
the granite ends in three major tongues and many dikes and
sills. The dikes standardly trend northeast and dip southeast
like the main granite „ Some dikes terminate as sills by
spreading out parallel to the foliation of the Hartland. The
Hartland metasediments, which are more mica-quartz schist than
mica quartzite, are little affected by their proximity to the
granite. Contacts are sharp with no apparent contact metamorphism. Some mica-quartz schists contain thin stringers of
pegmatitic material in very minor amounts, but most are the
normal schist.
The Southern Border The southern border is a complex
mixture ox granite gneisses, granite, pegmatite, feldspathic
metasediments, and some standard Hartland rock types. In the
mixed rock zone granitic rocks predominate in outcrop, but
there are indications that the mica-quartz schist, which is
relatively soft, may underlie the valleys and covered areas
and be quantitatively more abundant than the outcrops suggest.
The structural relationships between the main granite
and the rocks of the western half of the southern border are
very much the same as those at the western end of tho granite.
The major granite body and its associated granite and pegmatite
dikes trend N35-65E and dip southeast. Granite dikes are very
common in the mixed rock zone and cross-cut all other rock
types, Granite sills are also common particularly at the southern end of Church Hill, The granite gneisses are structurally
part of the Hartland metasediments strike N20-50W and dip
southwest.
The western half of the southern border zone includes
1) the two granite gneiss lobes of Hogpen Hill and the south
end of Brushy Hill, 2) the Hartland mica-quartz schist tongues
between the granite gneiss and the rid^e between Meadow and
Gaipin Brooks, and 3) interlayered granite gneiss, metasediments, and granite and pegmatite south of Church Hill.
The muscovite-biotite granite gneiss of Hogpen Hill is
the largest single area of the gneiss. It is crosscut by
several small granite and pegmatite dikes trending northeast
and dipping soutneast. Tho foliation of the granite gneiss
strikes N10-30W and dips steeply southwest. This granite
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gneiss is separated from the gneiss of Brushy Hill by a thin
wedge of mica-quartz schist. The schist is coarser grained
than normal and contains an unusually large number of small
garnet crystals. Only a few, small outcrops of the normal
Hartland formation were found in this area.
The schist ridge between Meadow and
characterized by an abundance of granite
and sills at the southern end and by the
at the northern end. The larger kyanite
in random orientation in quartz augen in

Gaipin Brooks is
and pegmatite dikes
occurrence of kyanite
crystals are found
the schist.

The intermediate members of the metasediment-granite gneiss
series are best exposed in the rocks on the south end of Church
Hill. By selection, it is possible to show a complete series
from mica quartzite to feldspa.thic mica quartzite to granite
gneiss. The foliation of the rocks is not so uniform here
as elsewhere, but generally trends N20W to N20E and dips westward. The relations of the granite and pegmatite to the other
rocks are also well exposed in this area. The granite dikes
consistently strike northeast and dip steeply southeast.
The eastern half of the southern border, extending from
the Nonewaug River to Watertown, can be described only as a
mixture of granite, pegmatite, granite gneiss, feldspathic
metasediments, and mica quartzites and schists. The granite,
pegmatite, and granite gneisses predominate3 The structural
relations are quite complex if any consistent pattern is
sought, but are .very simple if the metasediments are considered as having yielded plastically. This area seems to be
one where the•metasediments have been thoroughly Tsoaked',
feldspathized, and kneaded together with the granite and
pegmatite.
The eastern end of the Nonewaug granite in the Thomaston
quadrangle is similar to the western end. There are, however,
an unusual number of granite and pegmatite sills in the Hartland formation in the region between Watertown and Thomaston.
The Granite Gneisses
It is appropriate to discuss here
the origin of the granite gneisses since this section shows
their best development. The granite gneisses are considered
to have originated through the metamorphism of the Hartland
metasediments during the emplacement of the Nonewaug granite.
There is abundant field evidence for this conclusion.
1. Full gradations are found between the normal mica
quartzites and schists and the granite gneisses. The type of
gradation depends largely upon the texture of the original
metasediment. Mica quartzites, for example, change only
slightly, the major changes being the increase in feldspar

f
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content and a general recrystallization of the minerals
present. Most of the muscovite-granite gneisses show in thin
section that much of the biotite has been replaced by muscovite.
This replacement muscovite has slightly higher refractive indices than the muscovite in the contiguous granite and is also
slightly magnetic. The feldspars may be sodic plagioclase or
microcline, or both. In general, plagioclase is more abundant,
but microcline tends to predominate in the coarser-grained
gneisses.
The mica-quartz schists tend to become banded during
granitization and to develop into au^en gneisses. Mica-rich
bands with plagioclase the dominant feldspar alternate with
felsic bands in which microcline is more abundant. The
plagioclase is commonly untwinned or has only a few twin
lamellae in the mica-rich layers. It is usually more normally
twinned in the felsic layers. In the augen gneisses microcline tends to be partly replaced by plagioclase

2. The foliation of the granite gneisses and of the
Hartland formation are consistently parallel indicating a
common structural history. Although the main granite has a
textural layering, nowhere has it, or its related dikes and
sills, any foliation.
3. The granite gneisses and the Hartland formation are
intruded by dikes and sills in exactly the same way.
4. The spatial relations of the granite gneisses and the
granite indicate a genetic relationship. The gneisses are
found mainly as roof pendants in the granite or in the contiguous border zones.
5. The granite gneisses show no cataclastic textures or
granulation as might be expected in an early granite sill.
6. The Nonewaug granite proper is rather uniform in
composition varying mainly in the microcline-plagioclase ratio.
The granite gneisses show a considerable ranse of texture and
composition.
7. Even the most granitic gneisses contain more quartz
and mica than a normal granite.
Summary of the Border Rocks The rocks surrounding the
Nonewaug granite are the various types of the Hartland metasediments and their granitized and fcldspathized equivalents.
Granite and pegmatite dikes and sills are prominent features
in the border metasediments, particularly along the southern
border. The spatial relations of the granitized rocks and the
associated granitic dikes and sills indicate a genetic relation-
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ship to the Nonewaug granite. It is quite clear, however,
that the main granite was emplaced during_the late stages of
the granitization of the metasediments. It seems likely that
the granite now occupies the enlarged opening which was the
initial channel for the early granitic solutions, The effect
of the advancing solutions on the enclosing rocks seems to
have been controlled equally by the structural relations of
the metasediments to the channel and by the texture of the
rocks. Apparently the initial openings served as solution
channels until the emplacement of the last of the main
granite mass.
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FIELD TRIP B
Hartland Formation and Nonewaug Granite Trip
Leader:
Starting Foint:
Time:

R. M. Gates

Trinity Campus, on Summit Street, just west
of Geology Building

£ A.M.

Assembly Foint:

From Trinity Campus, proceed south to Route
U.S, 6, Turn west on U.S. 6, then U.S. 6
and 202 going approx. 21 miles via Terryville and Thomaston to the intersection of
U.S. 6, 202, and State Hwy. 109, This point
is on the Thomaston Quadrangle, one mile
south of Thomaston and approx, one-half mile
west of Reynold's Bridge". The group will
re~assemble here about 9:00 A.M. for the
trip.
Quadrangles for the trip: Thomaston, Litchfield, VJoodbury, and Waterbury (7aT Series)

Miles:
0o0
We vail travel west from here on Hy 109 bo East Morris
making two stops on the way, For the first half mile
the topography southward reflects the attitude of the
Hartland formation. The Hartland strikes about N20E
and dips 40W. Numerous sills of granite and pegmatite
occur in the Hartland in the Mattatuck State Forest
Area. East facing cliffs and gentle west slopes are
the rule,
0,7

Road cut on the right is interbedded mica quartz schists
and mica quartzitesc A few thin layers of hornblendeplagioclase gneiss may be seen at the east end of the
cut.

1.0

Stop #1. The Hartland formation exposed in this road
cut is mainly a garnetiferous mica quartz schist. It
has many large and small dikes, sills, and thin
stringers of granite and pegmatite. Particular attention is called to the small feldspathic stringers in
the schist. This Hartland is not typical in that it
has an unusual amount of feldspar in the schist itself
as well as in the sills of granite and pegmatite„ This
type is quite characteristic of the Hartland at the
eastern end of the Nonewaug granite.

(2)
Litchfj eld Quadrangle
2.2

The road cuts since we left Stop //l are all Hartland
mica quartzites and mica quartz schists with several
large pegmatite sills. From here westward, the Hartland is more normal and the interbedding of the mica
quartzites and schists can be seen. The foliation is
generally parallel to the bedding.

2.9

Stop #2, The two road cuts here are intended to show
the normal Hartland rock types and the deformation they
have undergone, The foliation trend is nearly North
and the dip is westward* Drag folds, boudinage, and
isoclinal folding of the quartzitic beds are the most
interesting features at this stop.

3.5

Where the highway crosses the reservoir there is a
cluster of pegmatite dikes and sills and small granite
bodies north and south of the road. The foliation of
the Hartland makes a rather abrupt change in its strike,
South of the highway andtoward tne west the foliation
changes from N20S to N70E, dipping always northwest.
North of the highway ranges from N0-20E.

4.6

Drumlin on the left.

5c9

East Morris, Intersection with Hy 63. Continue through
intersection on Hv 109 for .1 mile and take first turn
to left.

6.0

Turn left over bridge. Small road cut on left of platy
Hartland mica quartzite.

6.1

Small outcrop in pasture on the right is the Mt. Tom
hornblende gneiss. Drumlins on the left. We will be
driving along the east side of a drumlin for the next
mile.

8.3

Keep on the black top road— bear left.

8.8

Outcrops of Hartland in the pasture on the left.

9.0

Turn right.

9,3

Turn left at crest of hill.

10,1 Stop #3, Cars and busses stor. on hard surfaced road
north of intersection. Outcrops are eastward down road
and over stone fence on the left side of road. Warning:
The cows have a prior claim on this series of outcrops—
Watch your step I
'

(3)
The problems of the Nonewaug granite are all shown
in this series of outcrops. TTe are located on the
northern border of the main granite body and some of
the border rocks are included in the granite. The
following features can be observed here: (1) the fine
layering of the granite, (2)coarse layering of granite_
and pegmatite, (3) plumose muscovite, (4) graphic granite
crystals, (5) feldspathic mica quartzite inclusion in
the granite, and (6) muscovite granitic gneiss inclusion
in the granite. These can all be seen in the upper
pasture near the top of the hill0 In the lower pasture,
granitic gneiss, pegmatite, and Nonewaug granite outcrop
together„ The 'Wets' and the '-Drys' on the granite
question can square off on this outcrop.
Turn right and continue west to Bethlehem.
12,0

Bethlehem.

Turn left onto Hy 61 tov/ard Woodbury.

12.5

Leave Hy 61—Continue straight ahead.
Woodbury Quadrangle

14.5

Stop #4. Watch out for traffic. The outcrop of Nonewaug granite is up the hill under the powerline. We
are a mile south of the border, in the Nonewaug granite
body. The features to see at this stop are (1) graphic
granite crystals in a planar arrangement in the medium
grained granite. (2) plumose muscovite, and (3) typical
Nonewaug granite and pegmatite.
Continue southward to North Woodbury.

1 7 S t r a i g h t ahead on Hy 6 and 202 toward Woodbury.
18.5

Turn right on Hy 47 toward Hotchkissville. We are at
the north end of the Triassic Pomper&ug Valley.

19.8

Keep right on Hy 132,

20,8

Stop.^i.;. Drivers will make a U turn at the north end
of the road cut and park in grass on west side of road.
We are located on the southwest side of the Nonewaug
granite body where granitic gneisses and mica quartz,
schists strike nearly normal to the trend of the granite.
Here Hartland mica quartz schist strikes northwest and
dips steeply southwest. Notice the attitude of foliation for comparison with next stop.
Drive south on Hy 132 from this stop.

(4)
21.5

Stop #6. There is a series of ridges of granitic gneisses
starting at the road on the east side of the road.
Several small pegmatite dikes cross-cut the gneissosity
of the granite gneisses. In general, the dikes strike
northeast, and are vertical or dip southeast. They
have the same general trend as the layering of the
Nonewaug granite north of here. The granitic gneisses
are considered granitized mica quartzites of the Hartland formation. The 'Dryfe* will rally at this point.

23.1

Turn left on Hy 6 and 202 toward Watertown.

24.4

Road cut in Hartland formation.

26.8

Turn sharp right at red barn.

27.0

Turn right.

27.3

Turn left, then right up hill. (Artillery Road)

28.3

Stop #7. In the pasture south of road, east of farm
house are outcrops of granite, pe .matite, granitic
gneisses, feldspathic mica quartzites, and Hartland
formation. The relations of these rock types can best
be described as mixed up or chaotic. We are located
one-half mile south and east of the main granite body.
Continue east toward Watertown.

28.7

Turn left on black top road.

29.9

Junction with Hy 6 and 202. Continue on Hy 6 and 202
through Watertown and toward Thomaston. Cross northwest
corner of Waterbury Quadrangle.
Thomaston Quadrangle

33.0

Stop $8. Road cut on ri ;ht of kyanite-oearing Hartland
mica quartz schist. Notice pegmatite cutting Hartland
strikes northeast and dips southeast. In the area west
of the highway are the ridges seen from Hy 109 at the
start of the trip. The Hartland is characterized by
numerous granite and pegmatite sills in this area. We
are located at the northeast end of the main Nonewaug
granite body.

34.4

Turn right for optional stop if time permits.
end of trip.

35.2

Keep left.

0
Otherwise,

(5)
35.5

Stop #9. Park on east side of Hy 8 heading toward
Thomaston. The quarry at the east end of the bridge
is the type locality of the Thomaston granite. Outcrops of the Thomaston granite can be seen in the road
cuts at west end of the bridge. The Thomaston granite
is considered genetically related to the Nonewaug, but
it has acquired unusual features because of contamination
by a hornblende-plagioclase gneiss. The hornblende
gneiss occurs in abundance in the area of Reynold's
Bridge; the country rock, however, is a biotite quartz
schist of the Hartland formation.

END OF TRIP

To return to Hartford, continue north on State Hy 8 for
7 miles to junction of U.S. 6 and 202, thence on 6 and
202 via Thomaston and Terryville to Hartford.

NEW ENGLAND FIELD CONFERENCE 1953
Trip D, Sunday 11 October

'

Crystallines of the Eastern Highlands
Quadrangles Manchester and Rockville
Leader: Er. Janet Aitken, University of Connecticut
References: Conn. Geol. a©d Natural History Survey Bulls. 78 and 74.
The trip has been designed to show a cross section of crystalline
types and structures adjacent to the Triassic fault zone. Localities
have been chosen for their representative lithology and structure or
because they are critical "problem" areas.
Problems to be considered are:
1.

2.

The possible origin of the Glastonbury-is it igneous
intrusion or ultra-metamorphism-or neither?
What is the major structural pattern in the Bolton at Bolton
Notch? What is the significance of all the litholigic
variations found there?

3. '/-Are the rocks at Reservoir Brook the results of grsnitization,
migmatization, syntectonic intrusion-or what?
Start: Summit Street just west of Geology Building at 8 A.M.Sunday
Mileage for Trip D
MILE

Subjects

0

Charter Oak Bridge
Note Triassic sediments at Manchester traffic circle
and as you travel east through town of Vernon. The dip of these sediments
to the east is 1-2° as fault zone is approached.
10:0

Talcottville Traffic Circle (Wilbur Cross H'y north of
Manchester).

10:7

Turn right on Ironwood Drive

10:8

Turn right

10:9

Cross Tankerhoosen Brook.
in the crystallines here.

11.1

Stop 1. Park cars in space along RR. Walk west along
tracks- note first highly fractured folded chloritic
gneiss. 20 yds. to the west of the last crystalline is
the zone of highly silicified Triassic fault breccia.

11:3

Recross Tankerhoosen Brook .
to Vernon Street.

11:5

Turn right on Vernon Street.

12:3

Cross RR tracks.

Brook is carving out a valley

Continue straight ahead

-

2-

13:0

Vernon Centefc-tum right and return to Highway 44.

13:3

Turn left on Highway 44.

13:9

Stop 11A
Glastonbury gneiss schistose phase with inclusions
of biotite schist; dikes of pinkish granite; fractures
faced with black tourmaline.

14:3
14:6

Stop 11B
More Glastonbury-note textural and structural
variations here.

15:1

Powerline crosses Highway 44.

15:3

Turn right at Rockville Traffic Circle onto Mile Hill Road.

15:5

Turn fight at Mile Hill Road onto Reservoir Road.

15:7

Note depth of fluvio-glacial deposit on right. Material
is predominantly Triassic.

17:1

Take right fork of roads.

17 : 3

Note small outcrop <fcf typical Bolton on east side of road.

17:6

Bear left.

18:1

Note gravel pit on left; material contains cobble beds,
sands and clays-still dominantly Triassic. Elev. Appr.6001;
Roughly 150' of glacial till along this flank of the
Bolton range.

19:5

Note old quarry pits on west side of road-house and stone
wall are evidence of utilization of material.

19:7

Take right fork of road.

20:4

Turn right onto Route 44A

20:9

Stop 111.Turn sharp right into RR parking lot. Type area and most
complete x-section of Bolton schist ar.d variations. The area
also affords a fine discussion of structural elements.

•Ox^wcXv
21:2

Turn right onto Route 6.

21:4

Stop 111A Road cut on Rt. 6 shows amphibolite^ skarn, and
breccia to complete sequence of Stop 111

22:4

Continue east on Rt. 6. Note on left typical augen gneiss
phase of Hebron.

22:8

Turn left onto Reservoir Brook Road.

23:1

Stop 111B Reservoir Brook-secondary fold structures, possible faulting and granitizations effects in Hebron gneiss.

24:5

Return to Rt. 44A. Turn left.

Turn right on Vernon Rd.
Bear right at top of hill.
Turn right.
Turn left to Highway.
Turn right onto Rt. 44
Note extensive road cut in Bolton formation-garnet staurOlite schist(phyllite).
Note deep fill of glacial till on south side of road-very
small % of Triassic.
Stop IV Bolton formation-both phyllite and a garnet chlorite
gneiss not found in the Bolton Notch locality.
Note possible Bolton.
Crumpled and sheared granite gneiss-possible Hebron.

40th New England Intercollegiate Geological Conference
Hartford, Connecticut, October 9 - 1 1 , 1953
Field Trip E - Problems of the crystalline rocks
west of New Haven
Itinerary
Those ooming from Hartford by the Cross Parkway should follow it through the
Tunnel through West Rock at New Haven. Just beyond the tunnel is Exit 59, where
the mileage begins.
Those coming from elsewhere should enter the Parkway at Exit 59, from
Conn. State Highway 69 (the Litchfield Turnpike).
0.0

Exit 59 on the Cross Parkway.

Proceed southwest, toward New York.

0.1

Cross Amity Road. The bare rock surface ahead to the right is the result of
recent stripping of till for fill for the parkway. The stripping uncovered
a well glaciated surface of chlorite schist, on which knots of epidote stand
up and have rock tails to leeward. The glacier in turn appears to have
exhumed the pre-Triassic surface, for in several places the chlorite schist
is weathered and stained a deep red, unlike the color of ordinary pre-glacial
weathered material in Connecticut, but close to the color of much of the
Triassic redbeds.

0.5 - 0.7 Outcrop. STOP at far end. Rock types and structure in the Milford
chlorite schist. West end of outcrop is serioite-chlorite phyllite with
thin quartzose layers, somewhat resembling much of the Orange phyllite rather
than the Milford chlorite schist. Strike N 15 E, dip nearly vertical.
Next east is faulted zone, with several slickensided surfaces and much
contortion.
Main body of outcrop is more ordinary chlorite schist, somewhat folded.
General strike N 40 E, dip 45 NW.
Proceed southwest on parkway.
1.3

Road crosses Triassic dike diagonally. Dike is about 100 feet wide.
West oontact is well exposed on both sides of parkway.

1.6

Enter town of Woodbridga, and Ansonia 7l> quadrangle (Derby 15').
2
Abrupt change in topography expresses change in bedrock, from Milford chlorite
schist with numerous rock ledges and rough topography to Orange phyllite
with heavy till cover and smooth topography.

2.4 - 2.5 Chips of Orange phyllite in bank on right.
2.7 - 2.8 Excellent outcrop of highly crumpled Orange phyllite.

No stop today.

3.1

Road passes overhead.

3.4-

Enter town of Orange.

3.8

Exit 58 to Derby; pass this one up and take

4.0

Exit 57 to New Haven. TURN RIGHT off parkway onto cloverloaf. Just at exit
are good outcrops of fine-grained mica schist full of small garnets. About
half a mile farther down the parkway on the left, beds of limestone are
interbeddod with suoh schist.

p.2
4.2

TURN RIGHT off cloverleaf into Derby Turnpike (State Highway 34) and
cross parkway.

4.5

Cross Wepawaug River.
river bed here.

5.3

Intersection with State Highway 114.

6.2

Small outcrop of Orange phyllite in bank at road corner on left. Valley we
cross next conceals contact of phyllite with Milford chlorite schist.

Fair outcrops of fine-grained schist or phyllite in

v

!e will return here.

6.4 - 6.5 Outcrops on left are Milford chlorite schist, which also forms ridge
ahead. Drivers keep left and watch for turn.
6.7

Practically at top of hill, TURN LEFT onto link between lanes of parlway,
then TURN LEFT AGAIN, onto westbound lane back toward Derby. This cornor
is a bad one. Be ready to stop on right of road just beyond.

6.9

Corner of Dogburn Road. STOP. Epidotic phase of Mil ford chlorite schist.
The chlorite schist here is full of rathor spectacular masses of green
epidote and has fine pyrite cubes. That the rock was volcanic i? easier to
see here than at the first stop.
Froceed westward toward Derby again.

7.0 - 7.1

Cross valley concoaling contact.

7.2

Phyllite on right at road corner.

8.1

Intersection with State Highway 114, Race Brook Road.
Race Brook Road.

8.3

Outcrop of phyllite on left. STOP.
Tho rock here is typical of the more phyllitic phase of the Orange, with
a good sheen and several linoations. Quartzose layers are not wanting.

TURN RIGHT onto

Proceed north on Race Brook Road.
8.9

Reenter town of Woodbridgo.

9.2

Cross Parkway.

We passed here at mileage 3.1.

10.3

Stop sign.

TURN LEFT on Ansonia road.

10.8

Corner Northrop Road.
cut by pegmatite.

STOP.

Slightly coarser phyllite or fine-grained schist,

Froceed west on Ansonia Road.
11.0

More outcrop of fine-grained schist or phyllite,

11.2

Enter town of Ansonia,

12.7

Middle of downgrade, outcrops of fino-grained schist full of small garnets.

12.8

Corner of Prindle Avenue and Pulaski Highway.
BEARING RIGHT onto Lindgron Terrace.

Road becomes Pulaski Highway,

Cross Prindlo Avenue,

(3)
12.9

STOP at sharp bend. Contact of Orango phyllito and Prospect gneiss.
To east is Orange "phyllite", fine-grainod schist, some layers with garnet;
one layor near tree somewhat feldspathizod.
To west is Prospect gneiss, some layers with typical largo feldspar crystal,
others without; layers and inclusions (?) of sohist.
Turn around and return to Frindle Avenue,

13.0

TURN RIGHT on Prindle Avenue. Wo aro here on tho sohist, but before tho next
corner wo cross onto tho gneiss.

13.2

Corner of Piatt Avonuo.

13.4

Enter town of Dorby.

TURN LEFT up hill on Prindle Avenue.

Rocks across reservoir are entirely schist; rocks along

road include both gneiss and schist.
13.8

Corner of Academy Hill.

TURN LEFT up hill.

14.0

Excellent exposures of gneiss in field to right.

Before noxt corner we cross

baok onto tho schist.
14.1

Corner. KEEP LEFT on Sontinol Hill.

14.3

BEAR RIGHT up hill, remaining on best road.

14.8 - 15.1 Steep down grade, stop sign at foot.
15.2

State Highway 34 again, horo called Now Haven Avenue.

15.3 - 15.4

TURN RIGHT.

Outcrops of schist.

15.9

Deep cut in crumpled schist to left.

We will see similar rock across tho rivor.

16.1

Last outcrop of schist, on right.

16.5

Traffic
light
at corner
of Main
Street.
TURN LEFT
Main
Stroet
Naugatuck
River.
Drivers
koep to
left, ready
for on
turn
onto
State across
Highway 8.

16.7

Ffcss under parkway (not completed) and TURN LEFT on Route 8 toward Shclton.

16.9

TURN RIGHT onto bridge.

17.1

Cross Housatonic River and enter town of Shclton.

17.6

STOP.

18.0

Procood south on parkway, but bo ready for soveral turns.
Drivers, TURN RIGHT, practically a hairpin, onto Bridgeport Avonuo.
Others, obscrvo outcrop of schist within Frospoct gnoiss on loft. Moro
typical gneiss comes in only at top of outcrop.

18.2

TURN RIGHT on Sullivan Avenue.

18.3

TURN RIGHT on Long Hill Avenuo, pass undor parkway, and immediately TURN LEFT.
Largo outcrop of Prospect gnoiss boyond parkway is similar to and in lino
with outorop we stoppod at last.

18.5

TURN LEFT.

We cross onto the gneiss shortly beyond.

Typical Prospect gnoiss, with schist layers and inclusions (?).

P.4
18.8

TURN RIGHT on Prospect Avenue, then immediately TURN LEFT on Kneen Avenue.
Proceed two blocks and

19.0

TURN RIGHT on Howe Avenue, State Highway 110 toward Stratford.

19.1 - 19.2
19.4

Outcrops of gneiss on both sides of road.

Outcrop of schist just up side street to right.

19.5 - 20.0

Outcrops of crumpled schist on right.

We have crossed contact again.

STOP at about 19.6 after first

big cut.
Proceed south on Highway 110, which follows west bank of Housatonic River.
21.8 - 22.3
22.4

Outcrops of mica schist on right

STOP at wide spot at bend.

Outcrops to be visited are on bend beyond.

Schist includes layers of hornblende schist, calc-silicate rook, and marble.
Proceed south on Highway 110.
22.4 - 22.6

Outcrop just visited.

22.8 - 23.5

Scattered outcrops, mainly mica schist, on right.

23.7

Outcrop of mica-chlorite schist on right.

23.8

Cross Far Mill River and enter town of Stratford.

24.2 - 24.5
24.5

More outcrops of mica schist.

Enter Milford 7^'
C* quadrangle (Bridgeport 15').

24.8

Entrance to Merritt Parkway for New York. STOP where you can, close to this
entrance.
Cuts along entrance and on up hill along parkway are excellent display of
a quartzose mica schist rather unlike most of the Orange phyllite.
End of trip. Those proceeding to New York, enter parkway here. On the parkway west
you will remain in mica schist for a little less than 2 miles, then
reenter the gneiss. The coarse feldspar crystals can be seen in the
rocks in several outcrops, especially on the left near Exit 51.
Those proceeding to New Haven or points east and north, continue on
Highway 110 under parkway and take cloverleaf to left beyond, or
continue to U. S. Highway 1, about 3 miles farther south.

